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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-3, 6-10, 11, 14, 15, 17 and 20 are rejected under 35 U.S.C. 102(a) and 
102(e) as being anticipated by Beall et al. (U.S. Patent Application Publication 
2002/0004445 A1 ). The reference qualifies as prior art since the inventive entity of the 
published application is different than the inventive entity of the instant application. 

With regard to claims 1-3, 6-10, 17 and 20, Beall et al. discloses a ceramic filter 
for trapping and combusting diesel exhaust particulates comprising an end-plugged 
cordierite honeycomb structure, wherein the coefficient of thermal expansion over a 
range of 25-800 °C is 4 X 10' 7 /°C, a median pore diameter d 5 o is between 14 and 25 
micrometers, the porosity is at least 47% by volume, a volumetric heat capacity of is 
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least 0.67 J cm" 3 K' 1 as measured at 500 °C, a quantity d 5 o/(d5o+dgo) as related to pore 
size distribution is less than 0.70, and a soot loaded permeability factor Sf as defined by 
the equation [d 5 o/(d5o+d9o)]/[%porosity/1 00] is less than 1.55 in page paragraphs 0023 to 
0094. 

Specifically, in Example D2 in Table D on pages 8 and 9, Beall et al. discloses a 
ceramic filter having a median pore size (d 50 ) of 22.5 urn, a porosity of 52.1 percent, a 
total pore volume of 0.4143 cm 3 /g, and the pore size distribution specified in the table. 
While the value of dgo is not expressly set forth, its value can be determined from the 
total pore volume and the pore size distribution. From the total pore volume, the pore 
volume at 90 percent mercury intrusion can be calculated to be 0.9 * 0.4143 cm 3 /g = 
0.3729 cm 3 /g. From the pore size distribution in Table D, the value of d 90 can be seen to 
lie between 10 urn and 20 urn. Assuming a linear relationship, the slope of the line 
relating cumulative pore volume to pore size can be calculated as: 
Slope = [0.3956 cm 3 /g - 0.2612 cm 3 /g)] / [10 urn - 20 um] = -0.0134 
Using this slope and one of the data points, the value of d 90 can be calculated to be: 
d 90 = 1 0 um + [0.3729 cm 3 /g - 0.3956 cm 3 /g] / -0.0134 = 1 1 .69 urn 
Substituting this value into the recited equation yields: 

d 5 o/(d 5 o + dg 0 ) = 22.5 um / (22.5 um + 11.69 um) = 0.658, which is less than 0.70. 

Substituting this value into the recited equation for Sf yields: 

S f = 0.6215 / .521 = 1.19, which is less than 1.55 and between 0.83 and 1.40. 

With regard to claims 11,14 and 1 5, substituting the specific values of the filter of 
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Example D2 into the recited equations yield: 
dgo/dso = 1 1-69 urn / 22.5 urn = 0.52, which is greater than 0.40; and 
(d50-d90)/d50 = (22.5 pm - 1 1 .69 pm) / 22.5 pm = 0.48, which is less than 0.60 and 
less than 0.50. 

3. Claims 1-6, 8, 9 and 11-18 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Published International Application WO 02/41972 A1. 

With regard to claims 1-4, 6, 8, 9, 17 and 18, WO 02/41972 A1 discloses a 
ceramic filter for trapping and combusting diesel exhaust particulates comprising an 
end-plugged cordierite honeycomb structure, wherein the coefficient of thermal 
expansion over a range of 25-800 °C is less than 10 X 10" 7 /°C, a median pore diameter 
d 5 o is between 16 and 25 micrometers, the porosity is 50-75% by volume, the pore size 
distribution is such that the volume of pores with a size of 10 pm is 15% or less of the 
total pore volume and the volume of pores with a size of 50 pm or larger is 10% or more 
of the total pore volume, a quantity d 5 o/(d 5 o+d9o) as related to pore size distribution is 
less than 0.70, and a soot loaded permeability factor S f as defined by the equation 
[d 5 o/(d 5 o + d9o)]/[%porosity/100] is less than 1.55, and a in page 6, line 10 to page 7, line 
12 and Table 3 of the English language translation. 

WO 02/41972 does not explicitly disclose the values of d 90 or honeycomb filter 
satisfying the relationship for S f recited in claim 1 . However, the recited relationship is 
within the scope of the WO 02/41972 disclosure. Specifically, as noted above, WO 
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02/41972 teaches the volume of pores with a size of 10 urn being 15% or less of the 
total pore volume. Within this teaching is a volume of pores with a size of 10 urn being 
10% or less of the total pore volume. Therefore, a dgo = 10 urn is within the teaching of 
WO 02/41972. Thus substituting the values of dgo = 10 urn, d 50 = 16 urn, and porosity = 
50% into the recited equation, the following calculations can be performed: 

d5o/(d5o+dgo) = 16 urn / (16 urn + 10 urn) = 0.615, which is less than 0.70 and less 
than 0.65. 

S f = 0.61 5 / .50 = 1 .23, which is lass than 1 .55 and between 0.83 and 1 .35. 

With regard to claim 5, as noted above WO 02/41972 teaches the volume of 
pores with a size of 10 urn being 15% or less of the total pore volume. Therefore, WO 
02/41972 includes embodiments wherein the value of d go is larger than 10 urn. For 
example, if the volume of pores with a size of 10 urn is only 3% of the total pore volume 
then the value of dg 0 will clearly be greater than 10 urn. Therefore, assuming a d go of 1 1 
urn and median pore size of 16 urn, the value of d 50 /(d5 0 +dgo) can be calculated to be = 
16 urn / (16 urn + 1 1 pm) = 0.593, which is less than 0.60. 

With regard to claims 11-13, substituting the values of dg 0 = 1 0 urn and d 50 = 1 6 
into the recited equation yields dg 0 / d 50 = 10pm / 16pm = 0.625, which is greater than 
0.40, 0.-55 and 0.60. 

With regard to claims 14-16, substituting the values of d g0 = 10 pm and d 50 = 16 
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(16pm - 10pm) / 16pm = 0.375, which is 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 18-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beall et al. (U.S. Patent Application Publication 2002/0004445 A1). 

With regard to claims 18 and 19, the claimed porosities of 50 and 55 percent are 
seen as lying within the prior art range for porosity of at least 47%. Therefore, a prima 
facie case of obviousness exists which must be over come through a showing of 
unobvious or unexpected results. 

With regard to claims 20 and 21 , the claimed ranges for volumetric heat capacity 
of at least 0.76 J cm" 3 K" 1 and at least 0.85 J cm" 3 K" 1 as measured at 500 °C are seen 
as lying within the prior art range for volumetric heat capacity of at least 0.67 J cm" 3 K" 1 
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as measured at 500 °C. Therefore, a prima facie case of obviousness exists which 
must be over come through a showing of unobvious or unexpected results. 

6. Claims 7 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Published International Application WO 02/41972 A1 . 

With regard to claim 7, the claimed range for coefficient of thermal expansion 
over a range of 25-800 °C of less than 5X10" 7 /°C is seen as lying within the prior art 
range for the CTE of 10X10" 7 /°C or lower. Therefore, a prima facie case of obviousness 
exists which must be overcome through a showing of unobvious or unexpected results. 

With regard to claim 19, the claimed porosity of 55 percent is seen as lying within 
the prior art range for porosity of at least 47%. Therefore, a prima facie case of 
obviousness exists which must be over come through a showing of unobvious or 
unexpected results. 

7. Claims 23, 24 and 30-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Merkel in view of Beall et al. (U.S. Patent Application Publication 
2002/0004445 A1) or Published International Application WO 02/41972 A1. 

With regard to claims 23, 33 and 34, Merkel discloses a method for fabricating a 
wall-flow filter comprising forming a batch of raw materials comprising magnesium 
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oxide, alumina, and silica raw materials in combination with extrusion aids comprising 3 
percent by weight methylcellulose as binder, 0.5-1 .0 percent by weight sodium stearate 
as lubricant, plasticizing and shaping the batch, wherein shaping is done through an 
extrusion die to form a green honeycomb body having an inlet end, an outlet end, and a 
multiplicity of cells extending from the inlet end to the outlet end, drying and firing the 
green honeycomb body at a rate of 1 5-100 °C/hr to a maximum temperature of 1405- 
1430 °C, with a hold of 6-25 hrs. to form a structure which is predominately of a phase 
approximating the stoichiometry of Mg 2 Al4Si 5 0i8 (cordierite) and has a coefficient of 
thermal expansion over a range of 25-800 °C of 6X10" 7 /°C, and plugging a first portion 
of cells at the inlet end, and a second portion of cells at the outlet end such that each 
cell is plugged at only one end in col. 1 , line 55 to col. 8, line 62. Specifically, Merkel 
discloses the green honeycomb body being fired by heating to a maximum temperature 
of 141 0 °C at a rate of 25 °C/hr with a hold of 8 hrs in Example 1 in Table 2. 

Merkel does not disclose the honeycomb exhibiting a pore size distribution such 
that d 5 o/(d 5 o + d9o) is less than 0.70 or the soot loaded permeability factor is less than 
1.55. 

As noted above, Beall et al. (U.S. Patent Application Publication 2002/0004445 
A1) and Published International Application WO 02/41972 A1 teach forming similar 
honeycomb structures satisfying the recited pore size distribution properties. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the final pore structures of the filters of Beall et al. 
and WO 02/41972 A1 into the method of Merkel to produce honeycomb filters having 
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high volumetric heat capacity and a low pressure drop across the length of the filters, as 
taught by Beall et al. in paragraph 0015. 

With regard to claim 24, Merkel discloses the batch further including spinel 
having a stoichiometry of MgAI 2 0 4 in col. 2, lines 62-63. 

With regard to claims 30-32, Merkel discloses the magnesium oxide being 
supplied by magnesium oxide, the alumina being supplied by aluminum oxide or 
boehmite, and the silica being supplied by fused silica. 

8. Claims 25-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Merkel, Beall et al. and WO 02/41972 A1 as applied against claim 23 above, and further 
in view of Hamaguchi et al. 

Merkel does not disclose the batch further including a pore former having a 
median particle diameter of 3-140 micrometers. 

Hamaguchi et al. discloses a similar method of making a filter wherein the batch 
includes a graphite pore former having a median particle diameter of 40 micrometers in 
col. 3, lines 65-68 and Table 1. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the graphite pore former of Hamaguchi et al. into the 
method of Merkel to allow the porosity of the filter to be adjusted, as suggested by 
Hamaguchi et al. in col. 3, lines 65-68. 
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Conclusion 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571) 
272-1 157. The examiner can normally be reached on Monday - Friday (9:00 AM to 5:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on (571) 272-1166. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jason M. Greene 

Examiner 

Art Unit 1724 
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March 18, 2005 



